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UNITED STATES PATENT APPLICATION 



OF 

BOO SOO KIM 
FOR 

LOOP TEST APPARATUS OF PACKET ROUTING BUS IN 
COMMUNICATION SYSTEM AND LOOP TEST METHOD 



This application claims the benefit of Korean Application No. 33975/1999 filed August 
17, 1999, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

5 The present invention relates to a packet routing bus in a communication system, and 

more particularly, to a loop test apparatus of a packet routing bus in a communication system and 
a loop test method thereof. 
f l Discussion of the Related Art 

Crl In a communication system, methods of data communication include a simplex 

1 Off communication mode and a duplex communication mode. These modes operate in accordance 

'% with the data flow transmission between two systems. The duplex transmission mode includes a 
fj half-duplex transmission mode and a full-duplex transmission mode. 
U Since the full-duplex transmission mode allows duplex transmission between two 

y systems at the same time, free data flow can be achieved. In that regard, the full-duplex 
1 5 transmission mode is useful for transmitting and receiving a large amount of data. 

A data packet (also referred to as "packet data" or "packet") relates to a data bundle used 
in a data transmission. Packet data is commonly transmitted though a telephone or network. In a 
packet data transmission, data is not successively transmitted beginning to end. Rather, data to 
be transmitted is divided into appropriate sizes to form a data packet, and these packets are 

2 0 transmitted one by one. Each data packet includes a certain size of data, a destination address 

and control information, such as a control sign. For example, a data packet can be transmitted 
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through a packet exchanger using header data and can exist in various sizes, such as 53 bytes or 
1024 bytes, depending on the packet exchanger. 

Routing relates to a process for determining the appropriate path for transmitting data in a 
communication network. A router commonly determines where to send data and transmits data 
to the destination system. 

A base station system according to a related art will be explained with reference to the 
attached drawings. FIG. 1 is a block diagram showing transmitting and receiving nodes in a 
network board which enables inter processor communication (IPC). 

As shown in FIG. 1, the transmitting and receiving nodes in a network board 100 includes 
first to fourth receiving nodes 1 1, 12, 13 and 14 (Rx nodes), first to fourth transmitting nodes 16, 
17, 18 and 19 (Tx nodes), transmitting and receiving packet routing buses 20 and 21 of a full- 
duplex transmission mode, a transmitting bus master 22, a receiving bus master 23, and a U-turn 
node 15, The receiving nodes 1 1-14 are connected to a trunk node of a base station controller. 
The transmitting nodes 16-19 are connected to a processor board in the base station system (for 
example, an alarm collection and maintenance board assembly) and a system clock board (for 
example, a timing management circuit board assembly). During operation, the transmitting bus 
master 22 searches the receiving nodes 11-14 and generates a control signal (a "read" signal) if 
there is a data packet in the receiving nodes 11-14. If the control signal is triggered, the data 
packet is read into the transmitting packet routing bus 20 and written to a destination transmitting 
node of the transmitting nodes 16-19. The receiving bus master 23 searches the transmitting 
nodes 16-19 and generates a control signal if there is a data packet in the transmitting nodes 16- 
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1 9. If the control signal is triggered, the data packet is read onto the receiving packet routing bus 
21 and written to a destination receiving node of the receiving nodes 11-14. The U-turn node 15 
U-turns the data packet generated by the transmitting nodes 16-19 if the destination address of 
the data packet generated by the transmitting nodes 16-19 uses the transmitting nodes 16-19 as 
the destination. 

The transmitting nodes 16-19 are matched with the receiving packet routing bus 21, so 
that the data packet of the transmitting nodes 16-19 are read onto the receiving packet routing 
bus 21 and are written to the receiving nodes 11-14 and the U-turn node 15. 

The receiving nodes 11-14 and the U-turn node 1 5 are matched with the transmitting 
packet routing bus 20, so that the data packet from the receiving nodes 11-14 and the U-turn 
node 15 are read onto the transmitting packet routing bus 22. The transmitting nodes 16-19 are 
also matched with the transmitting packet routing bus 20, so that the data packet of the 
transmitting packet routing bus 20 is written to the transmitting nodes 16-19. 

FIG. 2 is a flow chart showing a packet routing method for transmitting and receiving 
nodes in the related art. The packet routing method used by the transmitting and receiving nodes 
1 1-14, 16-19 in the network board 100 of FIG. 1 will be described. 

As shown in FIG. 1, the receiving bus master 23 searches for the presence of the 
transmitting data packet in the transmitting nodes 16-19 matched with the receiving packet 
routing bus 21 (step SI). 

If the transmitting data packet is found in the transmitting nodes 16-19, the receiving bus 
master 23 generates a control signal which causes the data packet of the transmitting nodes 16-19 
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to be read onto the receiving packet routing bus 21 (step S2). 

Then, the receiving bus master 23 determines the destination node of the data packet by 
searching for the destination address data from the data packet and writes the data packet in the 
destination node of the receiving packet routing bus 21 (step S3). At this time, one of the 
receiving nodes 1 1-14 is the destination node and the data packet is written to one of the 
receiving nodes 11-14. 

The data packet is then routed from the receiving nodes 1 1-14 to a trunk node of the base 
station controller (BSC). However, if one of the transmitting nodes 16-19 is the destination 
node, the data packet is written to the U-turn node 15. 

The transmitting bus master 22 determines whether or not there is a data packet in the 
receiving nodes 11-14 and the U-turn node 15 matched with the transmitting packet routing bus 
20 (step S4). 

As a result, if there is data packet in the receiving nodes 1 1-14, the transmitting bus 
master 22 generates a control signal which causes the data packet of the receiving nodes 1 1-14 to 
be read onto the transmitting packet routing bus 20. The transmitting bus master 22 then 
searches for destination address data from the data packet read on the transmitting packet routing 
bus 20. 

If there is address data in the data packet, the destination node of the data packet is 
determined and the data packet is written to the destination node (one of the transmitting nodes 
16-19). The data packet is then routed from one of the transmitting nodes 16-19 to another 
processor board in the base station system. 
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Also, if there is a data packet in the U-turn node 15, the transmitting bus master 22 
transfers the data packet from the U-turn node 15 to the transmitting data packet bus 20 with the 
use of a control signal. The transmitting bus master 22 searches for destination address data 
from the read data packet to determine a destination transmitting node. If the data packet is 
5 written to the destination transmitting node, the data packet is routed from the destination 
transmitting node to another processor board of the base station (step S5). 

The U-turn node 15 is used in case where the transmitting nodes 16-19 route the data 
_ packet to the other processor board of the base station system connected to the transmitting nodes 
fni 16-19. The presence of a data packet in the transmitting nodes 1 6- 1 9 is searched for by the 
1 0=o receiving bus master 23. If there is a data packet in the transmitting nodes 16-19, the data packet 
IB is read into the receiving packet routing bus 21 . 

L Subsequently, if the destination address of the data packet read in the receiving packet 

11 routing bus 21 is the other processor board of the base station, the receiving bus master 23 writes 
p the data packet to one of the transmitting nodes 16-19. At this time, since the data packet cannot 
15 be directly written from the receiving packet routing bus 21 to the transmitting packet routing 
bus 20, the data packet is written to the U-turn node 15. Then, the transmitting bus master 22 
reads the data packet from the U-turn node 15 and determines the destination address from the 
data packet. The data packet is then written to the transmitting node (one of the transmitting 
nodes 16-19) with the appropriate destination address. 
2 0 FIG. 3 is a detailed view showing the transmitting and receiving nodes of FIG. 1 . In FIG. 

3, the first receiving node 1 1 is representative of the receiving nodes 1 1-14 in FIG. 1 and the first 
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transmitting node 16 is representative of the transmitting nodes 16-19 in FIG. 1. 

The first receiving node 1 1 includes a transmitting driver 11a and a receiving driver 1 lb. 
The transmitting driver 1 la routes the data packet written in the receiving packet routing bus 21 
to the trunk node of the base station controller. The receiving driver 1 lb reads the data packet 
routed from the trunk node of the base station controller to the transmitting packet routing bus 
20. 

The first transmitting node 16 includes a transmitting driver 16a and a receiving driver 
1 6b. The transmitting driver 1 6a routes the data packet written in the transmitting packet routing 
bus 20 to the other processor of the base station system. The transmitting driver 16b reads the 
data packet routed from the other processor of the base station system to the receiving packet 
routing bus 11. 

In a network which enables communication between the processors of the base station in 
the related art communication system, in order to identify whether the data packet is normally 
routed in both the transmitting node matched with the receiving packet routing bus and the 
receiving node matched with transmitting packet routing bus, it is necessary to identify whether 
(1) the processor board of the base station connected with the transmitting node has received the 
data packet routed in the receiving node and (2) the trunk board of the base station controller 
connected with the receiving node has received the data packet routed in the transmitting node. 
Accordingly, to identify transmission and reception of the data packet, a communication system 
such as the base station and the base station controller should be established. Finally, the related 
art communication system has a further problem in that functions of the respective transmitting 
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and receiving nodes cannot be identified independently before the base station and the base 
station controller are established. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a loop test apparatus of a packet routing 
5 bus and a loop test method thereof that substantially obviate one or more of the problems due to 
limitations and disadvantages of the related art. 

An object of the present invention is to provide a loop test apparatus and a loop test 
method which can test entire functions of the packet routing bus of a full-duplex transmission 
m mode and transmitting and receiving nodes. 

1 (Xp Additional features and advantages of the invention will be set forth in the description 

H which follows, and in part will be apparent from the description, or may be learned by practice of 
;1 the invention. The objectives and other advantages of the invention will be realized and attained 
H by the structure particularly pointed out in the written description and claims hereof as well as 
O the appended drawings. 
15 To achieve these and other advantages and in accordance with the purpose of the present 

invention, as embodied and broadly described, the loop test apparatus of a packet routing bus 
includes: a transmitting node and a receiving node, each including a transmitting driver and a 
receiving driver and each having a loop path for a data packet from the corresponding 
transmitting driver to the receiving driver; a transmitting bus master including a register for 

2 0 storing an address of one of the transmitting node and receiving node for managing a transfer of 

the data packet on a transmitting packet routing bus; a receiving bus master including a register 
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for storing an address of one of the transmitting node and receiving node for managing a transfer 
of the data packet on a receiving packet routing bus; and a testing element for writing a test data 
packet to one of the transmitting node and the receiving node and writing the address of one of 
the transmitting node and the receiving node to transmit or receive the test data packet to or from 
5 the register of the corresponding bus master. 

In another aspect, in a network board having a plurality of transmitting and receiving 
nodes each having a transmitting driver and a receiving driver, transmitting and receiving packet 
routing buses for transmitting and receiving data to and from the transmitting and receiving 
J» nodes, and transmitting and receiving bus masters for controlling the transmitting and receiving 
1 (X13 packet routing buses, a loop test method of a packet routing bus includes the steps of: writing a 
HI test data packet for routing in a receiving node to a test node for testing by a testing element; 
:L writing the test data packet of the test node to the transmitting driver of the receiving node by the 
H receiving bus master; looping the test data packet from the transmitting driver of the receiving 
n node to the receiving driver of the receiving node; and routing the test data packet to the 
1 5 receiving driver of the test node of the transmitting node by the transmitting bus master. 

In other aspect, in a network board having a plurality of transmitting and receiving nodes 
each having a transmitting driver and a receiving driver, transmitting and receiving packet 
routing buses for transmitting and receiving a data packet to and from the transmitting and 
receiving nodes, a U-turn node for U-turning the data packet of the receiving packet routing bus 
20 to the transmitting packet routing bus, a transmitting bus master for controlling the transmitting 
packet routing bus, and a receiving bus master for controlling the receiving packet routing bus, a 
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loop test method of a packet routing bus includes the steps of: writing a test data packet for 
routing in a transmitting node to a test node for testing by a testing element; writing the test data 
packet to the U-turn node by the receiving bus master; writing the test data packet of the U-turn 
node to the transmitting node for testing by the transmitting bus master; writing the test data 
5 packet of the transmitting node for testing in the U-turn node by the receiving bus master; and 
routing the test data packet of the U-turn node to the test node by the transmitting bus master. 

In the preferred embodiment of the present invention, the network board of the base 
station having a plurality of transmitting and receiving nodes can identify, before the 
=K communication system is established, whether the respective transmitting and receiving routing 
1 0:Q buses and functions of the respective transmitting and receiving nodes are normal 

CO It is to be understood that both the foregoing general description and the following 

!L detailed description are exemplary and explanatory and are intended to provide further 

!L.Jj 

explanation of the invention as claimed. 
13 BRIEF DESCRIPTION OF THE ATTACHED DRAWINGS 

1 5 The accompanying drawings, which are included to provide a further understanding of 

the invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description serve to explain the principles of 
the invention. 

In the drawings: 

2 0 FIG. 1 shows transmitting and receiving nodes in a network board that enables 

communication between processors in the related art base station system; 



l-WA/1379265.1 



FIG. 2 is a flow chart showing a packet routing method of the transmitting and receiving 
nodes of FIG. 1; 

FIG. 3 is a detailed view showing the transmitting and receiving nodes of FIG. 1; 

FIG. 4 shows a receiving loop test path of a receiving node in a network board that 
enables communication between processors in a base station system according to the present 
invention; 

FIG. 5 shows a transmitting loop test path of the transmitting nodes of FIG. 4; 

FIG. 6 is a detailed view showing the transmitting and receiving nodes of FIG. 4; 

FIG. 7 is a flow chart showing a loop test method of the receiving nodes of FIG. 4; and 

FIG. 8 is a flow chart showing a loop test method of the transmitting nodes of FIG. 5. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. 

FIG. 4 shows a receiving loop test path of a receiving node in a network board that 
enables communication between processors in the base station system according to the present 
invention, and FIG. 5 shows a transmitting loop test path of the transmitting nodes of FIG. 4. 

Referring to FIG. 4, the receiving and transmitting loop test paths of the transmitting and 
receiving nodes in a network board 200 that enables communication between processors of the 
base station system according to the present invention include first to nth receiving nodes 31, 32, 
33,.. .34 (Rx nodes), first to nth transmitting nodes 36, 37, 38,.. .39 (Tx nodes), transmitting and 
receiving packet routing buses 40 and 41 of a full-duplex transmission mode, a transmitting bus 
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master 42, a receiving bus master 43, and a U-turn node 35. The receiving nodes 31-34 are 
connected to the trunk board of a base station controller. The transmitting nodes 36-39 are 
connected to a processor board (for example, an alarm collection & maintenance board 
assembly) and a system clock board (for example, a timing management circuit board assembly) 
in the network board 200. The transmitting bus master 42 searches the receiving nodes 3 1-34 
and generates a control signal if there is a data packet in the receiving nodes 3 1-34. In such a 
case, the data packet is read onto the transmitting packet routing bus 40 and written to a 
destination transmitting node of the transmitting nodes 36-39. The receiving bus master 43 
searches transmitting nodes 36-39 and generates a control signal if there is a data packet in the 
transmitting nodes 36-39. In such a case, the data packet is read onto the receiving packet 
routing bus 41 and written to a destination receiving node of the receiving nodes 31-34. The U- 
turn node 35 U-turns the data packet generated by the transmitting nodes 36-39 if the destination 
address of the data packet is one of the transmitting nodes 36-39. 

Any one of the transmitting nodes 36-39 may be used as a test node for conducting a test 
transmitted from a testing element 44. In the present embodiment, the nth transmitting node 39 
is set as a test node. 

The test node may be used as a node for routing test data packet. The test node may also 
be used as a transmitting node after finishing its test function. 

FIG. 4 shows first and second registers 42a and 43a. These registers are used for storing 
the addresses of the transmitting and receiving nodes, which in turn are used for testing the 
transmitting and receiving bus masters 42 and 43. 
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FIG. 4 also shows first to nth receiving loop registers 31c, 32c, 33c,...,34c in the receiving 
nodes 31-34 and first to nth transmitting loop registers 36c, 37c, 38c,..., 39c in the transmitting 
nodes 36-39. In this example, after writing the test program in the nth transmitting node 39 using 
the testing element 44, a central processing unit (CPU) of the network board 200 stores a loop 
5 value, for example ' 1\ in the receiving loop registers 3 lc-34c and the transmitting loop registers 
36c-39c, if the data packet is stored in the transmitting node or the receiving node for test. 

Alternately, the receiving loop registers 31c-34c and the transmitting loop registers 36c- 
39c may exist between the receiving nodes 31-34 and the testing element 44 and between the 
X transmitting nodes 36-39 and the testing element 44, instead of inside the respective transmitting 
1 0;y and receiving nodes . 

SO A U-turn loop register 35a in the U-turn node 35 stores a loop value '0' if the data packet 

JL is written in the first to n-lst transmitting nodes 36, 37,..., 38 of the transmitting nodes 36-39, 
II and stores a loop value * l f if the data packet is written in the nth transmitting node 39 from the 
O testing element 44. If the loop value T is stored in the U-turn loop register 35a, it is noted that 
1 5 the test data packet for a loop test on the transmitting node has been received. That is to say, if 
the loop value ' V is stored in the U-turn loop register 35a of the U-turn node 35, the transmitting 
bus master 42 writes the data packet of the U-turn node 35 to the transmitting node stored in the 
first register 42a. If the loop value '0' is stored in the U-turn loop register 35a of the U-turn node 
35, the transmitting bus master 42 searches for a destination address in a data format of the data 
2 0 packet written to the U-turn node 35 and writes the data packet to the transmitting node with the 
appropriate destination address. In a similar fashion, FIG. 5 shows a transmitting loop test path 
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of the transmitting nodes of FIG. 4. 

FIG. 6 is a detailed view showing the transmitting and receiving nodes of FIG. 4 and FIG. 
5. In FIG. 6, the first receiving node 31 is representative of the receiving nodes 31-34 and the 
first transmitting node 36 is representative of the transmitting nodes 36-39. 

The first receiving node 31 includes a transmitting driver 31a and a receiving driver 31b. 
The transmitting driver 3 1 a routes the data packet written in the receiving packet routing bus 41 
to the trunk node of the base station controller. The receiving driver 3 lb reads the data packet 
routed from the trunk node of the base station controller to the transmitting packet routing bus 
40. If a first receiving loop register 3 lc for controlling the loop value of the first receiving node 
31 has a value '0\ the receiving driver 31b receives the external input value into the first 
transmitting node 3 1 . If the first receiving loop register 3 lc has a value ' 1 \ the output value of 
the transmitting driver 31a is looped to the receiving driver 31b. 

The first transmitting node 36 includes a transmitting driver 36a and a receiving driver 
36b. The transmitting driver 36a routes the data packet written in the transmitting packet routing 
bus 40 to the other processor of the base station system. The receiving driver 36b reads the data 
packet routed from the other processor of the base station system to the receiving packet routing 
bus 41. If a first transmitting loop register 36c for controlling the loop value of the first 
transmitting node 39 has a value C Q\ then the receiving driver 36b receives the external input 
from the first transmitting node 36. If the first receiving loop register 36c has a value T, then 
the output value of the transmitting driver 36a is looped to the receiving driver 36b. 

FIG. 7 is a flow chart showing a loop test method of the receiving nodes of FIG. 4. As 
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shown in Figs. 7 and 4, the receiving bus master 43 periodically searches for the presence of a 
data packet in the transmitting nodes 36-39 matched with the receiving packet routing bus 41 
(step SI 1). 

At this time, if the CPU that controls the network board 200 performs a loop test for one 
of the receiving nodes 31-34 by generating a test data packet in the testing element 44, then the 
test data packet is written to the nth transmitting node 39 (the test node) (step S12). Then, an 
address value of the receiving node for testing the receiving nodes 31-34 is written to the first 
and second registers 42a and 43a of the transmitting bus master 42 and the receiving bus master 
43. Respective address values of the receiving nodes 31-34 and the transmitting nodes 36-39 are 
set in advance as n-bit binary values. The set address values are stored in the first and second 
registers 42a and 43a. At this time, the destination address of the test data packet is set in 
advance as the nth transmitting node 39. 

For example, if the address value stored in the first and second registers 42a and 43 a is 
4 00000 1 1 , the first receiving node 31 is intended to loop the test data packet. If the address value 
is '000010', the second receiving node 32 is intended to loop the test data packet. If the address 
value is '00001 1\ the third receiving node 33 is intended to loop the test data packet. Likewise, 
in the respective transmitting nodes 36, 37, ... , 38, 39, address values of the transmitting nodes 
36-39 are written in the first and second registers 42a and 43 a. At this time, the address value 
' 000000' may be written in the first and second registers 42a and 43 a. In such a case, the data 
packet is routed to the trunk of the base station controller or the processor board of the base 
station system. If the data packet is not the test data packet, the data packet is routed according 
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to the destination address. 

A loop indicating signal is transmitted to a loop register (one of the loop registers 31c- 
34c) of the receiving node for a loop test, so that a loop value T is written to that loop register. 

Subsequently, the receiving bus master 43 compares the address values of the second 
register 43a of the receiving bus master 43 with one another (step SI 3) and determines whether 
the address values are set as loop values (step S14). At this time, if values (other than the value 
'000000' among n-bit address values) are written in the second register 43a, then the loop test is 
set. 

As a result of step SI 4, if the value written in the second register 43a of the receiving bus 
master 43 is set as a loop test value (for example, '000001'), the receiving bus master 43 reads 
the data packet of the nth transmitting node 39 into the receiving packet routing bus 41 using the 
control signal and that data packet is transmitted to the receiving node (if '000001', then the first 
receiving node 31) corresponding to the address value of the second register 43a (step S15). 

However, as a result of step S14, if the value written in the second register 43a of the 
receiving bus master 43 is not set as a loop test value (for example, '000000'), the receiving bus 
master 43 writes the data packet of the nth transmitting node 39 to the destination receiving node 
(receiving nodes 31-34) according to the destination address from the data packet of the 
receiving packet routing bus 41, and outputs the data packet from the receiving node, which 
receives the data packet, to the trunk of the base station controller (step S16). In this case, the 
data packet is not a test data packet but actual data packet to be transmitted to the trunk board of 
the base station controller. 
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Subsequently, if the test data packet is written to the first receiving node 3 1, it is 
determined whether the value of the first receiving loop register 31c of the first receiving node 31 
is set as a loop value. That is to say, as shown in FIG. 6, it is determined whether the value of 
the first receiving loop register 31c of the first receiving node 31 is set as a loop value '0 ? or T 
5 (stepS17). 

As a result of the step SI 7, if the value of the first receiving loop register 31c is not set as 
a loop value (i.e., if the value is '0'), the value is output to the trunk of the base station controller 
without a loop test (step S 1 8). 
|» However, if the value of the first receiving loop register 31c of the first receiving node 3 1 

1 oK is set as ' 1\ the value is looped from the transmitting driver 3 1 a of the first receiving node 3 1 to 

CO the receiving driver 31b (step SI 9). At this time, if the loop values of the second receiving loop 
!L register 32c to the nth receiving loop register 34c (except for the first receiving loop register 31c 
K of the first receiving node 3 1) are initially set as '0', it is possible to identify whether or not the 
Q test data packet generated by the nth transmitting node 39 is subject to a loop test in the receiving 
15 node. 

Subsequently, the transmitting bus master 42 periodically searches for the presence of 
data packet in the first receiving node 31 matched with the transmitting packet routing bus 40 
(step S20). 

If there is a data packet in the first receiving node 3 1, the transmitting bus master 42 reads 

2 0 the data packet in the transmitting packet routing bus 40 using the control signal. Then, the 

transmitting bus master 42 searches for the destination address in the read data packet and routes 
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the data packet in the nth transmitting node 39 set as the destination node (step S21). 

Finally, if the test data packet generated by the nth transmitting node 39 is received in the 
nth transmitting node 39 (which is the test node), then the CPU for controlling the network board 
200 detects the test data packet in order to analyze both the function of the first receiving node 
5 31, which is subject to a loop test, and the test results of the receiving path. Likewise, a function 
test (or identification) for the second to nth receiving nodes 32, 33 34 and a test for a 
receiving path thereof can be performed. 

FIG. 8 is a flow chart showing a loop test method for the transmitting nodes in the 
In network board shown in FIG. 5. 
1 0*3 As shown in Figs. 8 and 5, the transmitting bus master 42 periodically searches for the 

CO presence of transmitting data packet in the transmitting nodes 3 1 -34 matched with the 
JL transmitting packet routing bus 40 (step S3 1 ). 

tl At this time, if the CPU for controlling the network board 200 desires to perform a loop 

O test for one of the transmitting nodes 36-39 by generating the test data packet in the testing 
1 5 element 44, the test data packet is written to the nth transmitting node 39 (test node) (step 32). 
Then, an address value of the transmitting node for testing the transmitting nodes 36-39 is 
written to the first and second registers 42a and 43a of the transmitting bus master 42 and the 
receiving bus master 43. 

At this time, as described above, the respective address values of the transmitting nodes 
2 0 36-39 are set in advance as n-bit binary values. One of the set address values is written to the 
first and second registers 42a and 43a. A loop indicating signal is transmitted to a loop register 
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(one of the loop registers 36c-39c) of the transmitting node for a loop test, such that a loop value 
of c 1' is written to that loop register. In this case, the first transmitting node 36 is set as a 
transmitting node for a loop test and the destination address of the test data packet is set in 
advance as the nth transmitting node 39. 

Subsequently, the receiving bus master 43 searches for the transmitting nodes 36-39 
matched with the receiving packet routing bus 41 . Then, if there is a data packet, the receiving 
bus master 43 compares the address values of the second register 43a with one another and 
determines whether the data packet is set as a loop value in accordance with the address values of 
the second register 43 a. 

If the address value of the test node, written in the second register 43 a of the receiving 
bus master 43, matches the address values of the transmitting nodes 36-39, then the receiving bus 
master 43 sets a value of ' 1' to the loop indicating signal in the U-turn loop register 35a of the U- 
turn node 35 and writes the test data packet generated by the nth transmitting node 39. 

In other words, the receiving bus master 43 writes the value T of the loop indicating 
signal in the U-turn node 35 only if the test data packet is generated by the nth transmitting node 
39 (the test node). If the data packet is generated in the other transmitting nodes (i.e., other than 
the test node), a value of 4 0 ! is set to the loop indicating signal and is written to the U-turn node 
35 (step S33). 

Subsequently, the transmitting bus master 42 periodically searches for the presence of a 
data packet in the transmitting nodes 36-39 and the U-turn node 35 matched with the transmitting 
packet routing bus 40 and determines whether or not the value in the U-turn loop register 35a of 
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the U-turn node 35 is set as the loop value ' V (step S34). 

As a result of step S34, if the loop indicating signal of the U-turn loop register 35a has a 
value '0', then the data packet is generated by the first to n-lst transmitting nodes 36-38 (not the 
nth transmitting node 39). Accordingly, the transmitting bus master 42 searches for the 
destination address in a data format of the data packet and writes the destination address to the 
transmitting node thereof. That is to say, the destination address is output to a destination node 
(one of the transmitting nodes 36-38) and transmitted to the processor board within the base 
station through the destination node (step S36). In this case, the base station processor board 
connected to any transmitting node (other than the one containing the test data packet) transmits 
the data packet to the other base station processor board. 

However, if the value of the U-turn loop register 35a is set as ' \\ the test data packet of 
the U-turn node 35 is read onto the transmitting packet routing bus 40 and written to the first 
transmitting node 36 (which is the test node) according to the loop register address written in the 
first register 42a (step S3 5). 

Then, it is determined whether or not the loop value written to the first transmitting loop 
register 36c of the first transmitting node 36 is set as T (step S37). As a result of the step S37, if 
the value written in the first transmitting loop register 36c is not set as a loop value (i.e., if the 
value is '0'), the data packet is transmitted from the first transmitting node 36 to the other 
processor board of the base station (step S39). 

However, as a result of the step S37, if the value written to the first transmitting loop 
register 36c is set as a loop value ( i.e., if the value is ' Y\ the data packet is looped from the 
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transmitting driver 36a of the first transmitting node 36 into the receiving driver 36b (step S3 8). 

Subsequently, the receiving bus master 43 periodically searches the first to nth 
transmitting nodes 36 - 39 matched with the receiving packet routing bus 41 (step S40). If there 
is a test data packet in the first transmitting node 36, the receiving bus master 43 generates a 
control signal so that the test data packet of the first transmitting node 36 is read onto the 
receiving packet routing bus 41 . Then, the test data packet is written to the U-turn node 35 
according to the addresses of the second register 43a of the receiving bus master 43 (step S41). 
At this time, the receiving bus master 43 writes the loop value '0' in the U-turn loop register 35a 
of the U-turn node 35 because the test data packet is generated by the first transmitting node 36 
and not the test node (i.e., the nth transmitting node 39). 

The transmitting bus master 42 then searches the U-turn node 35 and determines whether 
the loop indicating signal is set as T (step S42). 

As a result of the step S42, if the loop indicating signal is '0' ? the transmitting bus master 
42 searches for the destination address in the data format of the test data packet and routes the 
test data packet in the destination node (i.e., the nth transmitting node 39) through the 
transmitting packet routing bus 40 according to the search result (step S43). However, as a result 
of the step S43, if the loop indicating signal is T, the transmitting bus master 42 routes the data 
packet in the transmitting node of the first register 42a of the transmitting bus master 42. 

The loop test apparatus of a packet routing bus in a communication system and the loop 
test method thereof according to the present invention have the following advantage. In a 
network board which supports communication between the processors of a base station system 
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having a plurality of transmitting and receiving nodes, the functionality of both the transmitting 
nodes which provides communication between the processor in the receiving node connected to 
the trunk of the base station controller and the processor in the base station and a function of the 
packet routing bus can be tested, thereby improving reliability of the communication system. 
5 It will be apparent to those skilled in the art that various modifications and variations can 

be made in the loop test apparatus of a packet routing bus in a communication system and the 
loop test method thereof according to the present invention without departing from the spirit or 
^ scope of the invention. Thus, it is intended that the present invention covers the modifications 
in and variations of the invention provided they come within the scope of the appended claims and 
1 OO their equivalents. 
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What is claimed is: 



1 . A loop test apparatus of a packet routing bus comprising: 

a transmitting node and a receiving node, each including a transmitting driver and a 
receiving driver and each having a loop path for a data packet from the corresponding 
transmitting driver to the receiving driver; 

a transmitting bus master including a register for storing an address of one of the 
transmitting node and receiving node for managing a transfer of the data packet on a transmitting 
packet routing bus; 

a receiving bus master including a register for storing an address of one of the 
transmitting node and receiving node for managing a transfer of the data packet on a receiving 
packet routing bus; and 

a testing element for writing a test data packet to one of the transmitting node and the 
receiving node and writing the address of one of the transmitting node and the receiving node to 
transmit or receive the test data packet to or from the register of the corresponding bus master. 

2. The loop test apparatus as claimed in claim 1, wherein the transmitting node 
includes a transmitting loop register for storing a signal corresponding to whether the data packet 
is routed as one of a data packet and a loop data packet. 

3. The loop test apparatus as claimed in claim 1, wherein the receiving node includes 
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a receiving loop register for storing a signal corresponding to whether the data packet is routed as 
one of a data packet and a loop data packet. 

4. The loop test apparatus as claimed in claim 2, wherein the transmitting loop 
register is between the testing element and the receiving node. 

5. The loop test apparatus as claimed in claim 1, wherein the test data packet of the 
testing element is written to the transmitting node. 

6. The loop test apparatus as claimed in claim 1, wherein the transmitting node reads 
the data packet from the receiving packet routing bus and the receiving node reads the data 
packet from the transmitting packet routing bus. 

7. The loop test apparatus as claimed in claim 1, wherein the transmitting node is 
connected to a processor board of a base station system and the receiving node is connected to a 
trunk node of a base station controller. 

8. The loop test apparatus as claimed in claim 1, further comprising a U-turn node 
connecting the transmitting packet routing bus to the receiving packet routing bus. 

9. The loop test apparatus as claimed in claim 8, wherein the U-turn node includes a 
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loop register for storing a loop indicating signal used to loop a data packet from the receiving 
packet routing bus to the transmitting packet routing bus. 

10. In a network board having a plurality of transmitting and receiving nodes each 
having a transmitting driver and a receiving driver, transmitting and receiving packet routing 
buses for transmitting and receiving data to and from the transmitting and receiving nodes, and 
transmitting and receiving bus masters for controlling the transmitting and receiving packet 
routing buses, a loop test method of a packet routing bus comprising the steps of: 

writing a test data packet for routing in a receiving node to a test node for testing by a 
testing element; 

writing the test data packet of the test node to the transmitting driver of the receiving 
node by the receiving bus master; 

looping the test data packet from the transmitting driver of the receiving node to the 
receiving driver of the receiving node; and 

routing the test data packet to the receiving driver of the test node by the transmitting bus 

master. 

1 1 . The loop test method as claimed in claim 1 0, wherein the test node acts as a 
transmitting node used to exclusively route the test data packet. 

12. The loop test method as claimed in claim 10, wherein when writing the test data 
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packet to the test node, the testing element writes an address value of the receiving node used for 
receiving the test data packet to the transmitting and receiving bus masters and generates a loop 
indicating signal if the test data packet is received in the receiving node. 

13. The loop test method as claimed in claim 12, wherein the step of writing the test 
data packet to the test node includes the steps of: 

searching for a presence of the test data packet in the test node by the receiving bus 

master; 

reading the test data packet from the receiving packet routing bus using a control signal if 
the test data packet is detected in the test node; and 

writing the test data packet to the receiving node by the receiving bus master according to 
an address stored in the testing element. 

14. The loop test method as claimed in claim 10, wherein the step of looping the test 
data packet from the transmitting driver to the receiving driver is performed in response to a loop 
indicating signal written to the receiving node. 

15. The loop test method as claimed in claim 1 1 , wherein the test data packet is 
routed to the test node according to a destination address in a data format field of the test data 
packet by the transmitting bus master. 
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16. In a network board having a plurality of transmitting and receiving nodes each 
having a transmitting driver and a receiving driver, transmitting and receiving packet routing 
buses for transmitting and receiving a data packet to and from the transmitting and receiving 
nodes, a U-turn node for U-turning the data packet of the receiving packet routing bus to the 
transmitting packet routing bus, a transmitting bus master for controlling the transmitting packet 
routing bus, and a receiving bus master for controlling the receiving packet routing bus, a loop 
test method of a packet routing bus comprising the steps of: 

writing a test data packet for routing in a transmitting node to a test node for testing by a 
testing element; 

writing the test data packet to the U-turn node by the receiving bus master; 

writing the test data packet of the U-turn node to the transmitting node for testing by the 
transmitting bus master; 

writing the test data packet of the transmitting node to the U-turn node for testing by the 
receiving bus master; and 

routing the test data packet of the U-turn node to the test node by the transmitting bus 

master. 

17. The loop test method as claimed in claim 16, wherein the testing element stores an 
address value of the transmitting node for receiving the test data packet when writing the test 
data packet in the transmitting nodes and generates a loop indicating signal for looping the test 
data packet if the test data packet is received in the transmitting node used for receiving the test 
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data packet. 

18. The loop test method as claimed in claim 16, wherein the receiving bus master 
writes to the U-turn node both the test data packet and a loop indicating signal used to indicate 
whether the test data packet is read from one of the test node and the transmitting node for test. 

1 9. The loop test method as claimed in claim 1 6, wherein the step of writing the test 
data packet to the U-turn node by the receiving bus master includes the steps of: 

searching for a presence of the test data packet in both the test node of the transmitting 
nodes and the transmitting node for test by the receiving bus master; 

reading the test data packet in the receiving packet routing bus using a control signal if 
the test data packet is detected in one of the test node and the transmitting node for test; and 

writing to the U-turn node both the test data packet and a the loop indicating signal used 
to indicate whether the test data packet is read from one of the test node and the transmitting 
node for test according to a destination address of the test data packet by the receiving bus 
master. 

20. The loop test method as claimed in claim 16, wherein the step of routing the test 
data packet of the U-turn node includes the step of referring to a destination address in a data 
format field of the test data packet if a loop indicating signal is not set as a loop value. 
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ABSTRACT OF THE DISCLOSURE 
A loop test apparatus of a packet routing bus in a communication system and a loop test 
method thereof capable of testing entire functions of the packet routing bus of a full-duplex 
transmission mode and transmitting and receiving nodes by adding a loop test function to the 
packet routing bus. The loop test apparatus of a packet routing bus includes: a transmitting node 
and a receiving node, each including a transmitting driver and a receiving driver and each having 
a loop path for a data packet from the corresponding transmitting driver to the receiving driver; a 
transmitting bus master including a register for storing an address of one of the transmitting node 
and receiving node for managing a transfer of the data packet on a transmitting packet routing 
bus; a receiving bus master including a register for storing an address of one of the transmitting 
node and receiving node for managing a transfer of the data packet on a receiving packet routing 
bus; and a testing element for writing a test data packet to one of the transmitting node and the 
receiving node and writing the address of one of the transmitting node and the receiving node to 
transmit or receive the test data packet to or from the register of the corresponding bus master. 
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